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FIG.3 

( Start y ~ <3-1 > 



<3-2> 
i 



Acquire the operation status data (machine speed [m/min], basis 
weight setpoint [g/m 2 ], moisture percentage setpoint [%], web's 
dryer part inlet moisture percentage, and steam pressure of each 
dryer section) 



<3-3> 



Determine the incremental time interval At for differential 
calculations from the machine speed, drum's circumference, 
and other data items 



<3-4> 



Calculate the steam temperature T 5 (j) (j=1,-- - , N, where N is the 
number of mesh divisions) within the drum from the dryer steam 
pressure setpoint by using a saturation vapor pressure curve 



<3-5> 



Give an initial value to the drying rate coefficient K 



<3-6> 



Calculate the drum temperature TjCj) (j=1,- • \ N), web 
temperature T 2 (j) (j=1,- * •. N), canvas temperature T 3 (j) 
(j=1,- • -,N), and web's relative moisture percentage MP(j) 
(j=1 ,■ ■ •, N) by using equations 5 to 1 1 



Do the final value MP(N) of the web's 
relative moisture percentage and the 
actual measured value MP MEASURE 
provided by a moisture sensor satisfy 
the following inequality ? 
|MP(N)-MP MEASURE | < EP 




<3-7> 



NO 



<3-8> 



Corrent the drying 
rate coefficient K 
as shown below. 
K=K= AK 





YES <3-9> 


Determine the drying rate coefficient K ! 



T 

( End y ~ <3-1 0> 
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FIG.4 



( Start y ~ <4-1 > 





<4-2> 
} 


Acquire the steady-state steam pressure before grade change of 
each dryer section as the initial value. 

Also acquire the operation status data (machine speed [m/min], 
basis weight setpoint [ g/m 2 ], and moisture percentage setpoint 
[%]) of a grade after grade change j 




<4-3> 


Determine the incremental time interval At for differential 
calculations from the machine speed, drum's circumference, 
and other data items 


> 


<4-4> 

f ^ 


Caluculate the steam temperature T 5 (j) (j=1,- • \ N, where N is 
the number of mesh divisions) within the drum from the dryer 
steam pressure setpoint P by using a saturation vapor pressure 
curve 


■ 1 


<4-5> 


Calculate the drum temperal 
temperature T 2 (j) (j=1 t * * \ r 
(j=V ' \N), and web's relativ 
(j = V * *, N) by using equatio 


ture T t (j) (j=1 t - • -, N), web 
<J), canvas temperature T 2 (j) 
e moisture percentage MP( j) 
ns 5 to 11 



Do the final value MP(N) of the 
web's relative moisture percentage 
and the moisture percentage 
setpoint M TERGET after grade change 
satisfy the following inequality ? 
|MP(N)-MP TERGET | < EP 




<4-6> 



NO. 



<4-7> 



Corrent the steam 
pressure setpoint 
P as shown below 
P=P±AP 



> 


YES <4-8> 


Determine the steam pressure setpoint P after grade change j 
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( End <4-9> 
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FIG.5 
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Start 
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<5-2> 
L 



Acquire the steady-state steam pressure before grade change 
of each dryer section as the initial value. 

Also acquire the operation status data (machine speed [m/min], 
basis weight setpoint [g/m 2 ], and moisture percentage setpoint 
[%]) of a grade after grade change 



f 



<5-3> 



Determine the incremental time interval At for differential 
calculations from the machine speed, drum's circumference, 
and other data items 



JL 



<5-4> 



Evaluate the initial value MP(1) of the web's relative moisture 
percentage using the following equation. 
MP(1)=MPNowInit+A 1 (BD 2 -BD 1 )/BD 1 +A 2 (V 2 -V 1 )/V 1 where 
BD^Bone-dry basis weight (g/m 2 ) before grade change 
BD 2 ::: Bone-dry basis weight setpoint (g/m 2 ) after grade change 
V^Machine speed (m/min) before grade change 
V 2 =Machine speed setpoint (m/min) after grade change 
A] and A 2 =Parameters MPNowInit=Fixed value (50%), for example 



JL 



<5-5> 



Calculate the steam temperature T 5 (j) (j=V • \ N, where N is the 
number of mesh divisions) within the drum from the dryer steam 
pressure setpoint P by using a saturation vapor pressure curve 



Calculate the drum temperature TjCj) (j=1, - m m , N), web 
temperature T 2 (j) (j=V ■ \ N), canvas temperature T 3 (j) 
(j=1,- • \N), and web's relative moisture percentage MP(j) 
( j=1 f ■ • • , N) by using equations 5 to 1 1 



JL 



<5-6> 




i 



Do the final value MP(N) of the web's 
relative moisture percentage and the 
moisture percentage setpoint MP TARGET 
after grade change satisfy the following 
inequality ? 

|MP(N)-MP TARGET | < EP 




<5-7> 



<5-8> 



NO 



Corrent the 
steam pressure 
setpoint P as 
shown below 
P=P±AP 



JYES 



<5-9> 



Determine the steam pressure setpoint P after grade change | 



( End > — <5-10> 




Q 

ill 
00 

m 

: . 

P 5 ' 
a 



00 



Hi 



6/9 

FIG.6 

( Start >— <6-1> 



<6-2> 



Acquire the steady-state steam pressure before grade change of each dryer section as 
the initial value. 

Also acquire the operation status data (machine speed [m/mmj, basis weight setpomt 
[ g/m 2 ], and moisture percentage setpoint [%]) of a grade after grade change 



I 



JL 



<6-3> 



Determine the incremental time interval At for differential calculations from the 
machine speed, drum's circumference, and other data items 



JL 



<6-4> 



Evaluate the initial value MP(1) of the web's relative moisture percentage using the 



following equations. 



(BD AFT - CW *) x absMP 



PREEND 



,+CW ' 



100-S j 



absMP AFTN * - 



MP(1) = 100- 



BD 



absMP AFTIN * 



I+absMP AFTIN * 



AFT 



where 



absMP AFTIN * = After-dryer 86 inlet absolute moisture percentage (0.0 to 1 .0) after 
grade change 

absMP PREENT * = Pre-dryer 84 outlet absolute moisture percentage (0.0 to 1 .0) after 
grade change 

BD AFT = After-dryer 86 outlet bone-dry basis weight (g/m 2 ) (measured by BM system) 
CW * = Size's bone-dry coated weight prediction value (g/m 2 ) after grade change 



I. 



<6-5> 



Calculate the steam temperature T s (j) (j=1,- • \ N. where N is the number of 
mesh divisions) within the drum from the dryer steam pressure setpoint P by 
using a saturation vapor pressure curve 



Calculate the drum temperature T,(j) (j=1,- • \ N), web temperatureT 2 (j) 
(j=1,- • \ N). canvas temperature T 3 (j) (j=1 p - • ■, N), and web's relative 
moisture percentage MP(j) (j=1,- • •. N) by using equations 5 to 1 1 



<6-6> 




<6-7> 



Do the f inal value MP(N) of the web's relative 
moisture percentage and the moisture percentage 
setpoint MP TARGET after grade change satisfy 
the following inequality ? 

lMP(N)-MP TARGET l < EP 

<6-9> 

Determine the steam pressure setpoint P after grade change | 




<6-8> 
_^ 



Correct the steam 
pressure setpoint 
P as shown below 
P = P ±AP 



j 

( End ) <6-1 0> 



7/9 



CO. 




LO . 



If! 



m 

£ 

D 

n s 

m 
o 
rvi 



~o 

c 
o 
O 



0) o 

£ 0) 0) S 
C/) Q. CLJD 

















bJO 










CO 




















c 




C 


0 




(U 




CD 


0 




0 

k. 




O 






<D 




it ^ 


CO 




Q- 






bJD 
C 




2.* 

13 O 




O O 


sett 




oist 

DlO 




rate 
tion 


CO 




E § 














Dryin 
calcu 


"c 




Relativ 
calcula 





8/9 

FIG.8 
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